Earthquake is among the most devastating natural disasters causing severe economical, environmental, and social destruction. Earthquake safety assessment and building hazard monitoring can highly contribute to urban sustainable development through identification a nd i nsight into optimum materials and structures. While the vulnerability of structures mainly depends on the structural resistance, the safety assessment of buildings can be highly challenging. In this paper we consider Rapid Visual Screening (RVS) method which is a qualitative procedure for estimating structural scores for buildings suitable for medium-to high-seismic cases. This paper presents an overview of the common RVS methods, i.e., FEMA P-154, IITK-GGSDMA, and EMPI. To examine the accuracy and validation, a practical comparison is performed between their assessment and observed damage of reinforced concrete buildings from a street survey in the Bingöl region, Turkey, after the 1 May, 2003 earthquake. The results demonstrate that the application of RVS methods for preliminary damage estimation is a vital tool. Furthermore, the comparative analysis showed that FEMA P-154 creates an assessment that overestimates damage states and is not economically viable while EMPI and IITK-GGSDMA provide for more accurate and practical estimation, respectively.
the procedure of calculating final scores are explained in the following.
78
Procedure: The procedure starts with the selection of an appropriate basic score for the building, 79 which is changed further by using score modifiers. The lower the score, the higher the vulnerability of 80 the building [7] . The classification of damage is based on the Final Score shown in Table 2 . which means a building is more than 100 percent damaged. To avoid this issue, FEMA P-154 provided 83 a minimum score a building can have in the data collection form. The minimum score was developed 84 by considering the worst possible combination of all score modifiers at once. If the final score is less 85 than the minimum score provided in the data completion form, the minimum score will be taken as 86 the final score.
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Basic Score: Basic score of a building was provided based on building types classified by FEMA P-154.
88
Score modifiers:
89
• properly because the seismic forces from the building cannot be transferred uniformly to the 181 ground, resulting in a higher intensity of damage.
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All the vulnerability parameters explained above should be considered appropriately depending on visual inspection and should be multiplied with vulnerability scores shown in Table 5 . The vulnerability parameter values are shown in Table 6 . The final score or Performance Score (PS) is calculated as follows:
(1) collected from the data provided. Table 7 matches the information from the data provided with the 199 parameters used in RVS methodologies. For the entire vertical and plan irregularities, number "1" was 200 admitted as "YES" and "0" was considered as "NO". For apparent building quality, "0", "1", and "2" Grade 3 3
Grade 4 2 Grade 5 1
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Since the collected building data uses the name of the damage state, it must be converted into numbers. The Table 10 shows the number of buildings in each actual damage state. The pie chart reveals that the majority of buildings have experienced damage states 3 and 4. Also, the outcomes obtained from RVS methodologies do not have an equal scale as actual damage (1 to 5) to compare the results and need to be standardized. Thus, the results from various RVS methodologies were scaled from 1 to 5 using the following equation (2)
Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 February 2020 doi:10.20944/preprints202002.0070.v1 where 'X s ' is the scaled value of obtained results. The X min is considered as 0.3 for both Indian RVS 252 and FEMA P-154, as it is the lowest score in the table of structural scores with damage potential. The 253 X max can be any value more than 2.5 as it was the maximum score in Table 2 . Hence, X max is taken as 254 3 for Indian RVS and 2.6 for FEMA P-154 obtained form RVS of 28 buildings assumed without any 255 damage. For Turkish RVS, as a table with damage potential scores is not available, X min is considered 256 as the least possible score a building in zone 1 with 5 stories can obtain with all the irregularities, 257 which was 25. For X max , the highest value a building can achieve in zone 1 with 1 story and without 258 any irregularity is considered, which was 90. The scaled results are not exactly integers but most of the 259 scaled values are fractions and hence they are considered as integers with specific ranges, as in Table   260 11, for the sake of comparison with actual damage. Achieving final decisions based on similarity 1 alone is not advisable, as the results may not 286 always be exact. Similarity 4 should be considered if safety was of primary concern irrespective of cost 287 and time it takes for a detailed assessment of more buildings. Similarity 2 and 3 provide closeness of RVS methodology to actual damage. Similarity 5 was performed only to check how many building 289 estimates were inaccurate. As the results from similarity 5 are more than 90 percent of buildings, it 290 has not used for conclusion purposes. The results for all 5 similarities from three RVS methodologies 291 are illustrated in Figure 2 . It has been inferred from the graph that in similarity 1, 2, and 3, Indian Figure 3 shows a clear trend that FEMA P-154 estimated almost 58 percent of buildings as damage 306 state 1, which was not appropriate in consideration, as there were fewer buildings that showed state 1 307 and 2 in the actual damage data. Meanwhile, Indian RVS did not estimate any building as damage 308 state 1, which is also not acceptable as there are fewer buildings having damage grade 1 and 2 in actual 309 building data. Moreover, Turkish RVS provided around 17 percent of buildings as damage state 1, 310 which can be accepted, as around 20 percent of buildings were actual damage state 1 and 2 were. According to the similarity level, although Indian RVS is significant, it can be highlighted from 312 Figure 3 , that Indian RVS might not be considered as a suitable method since it did not classify any study. Natural Hazards 2012, 62, 405-424. doi:10.1007/s11069-011-0082-4. 
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